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I 

HjoCpmHHe otHoanca k MmfljfOodpaOoTxe, 
ppmnuaMCHO an* oopafionai. onepcnril » rpy- 
(Sax n MOQR9T Cam ncoonvxmMmo up* oKOtn* 
Ttnuroi oopaConco wunompwcacw oraepcnril 
ipy5 aiui maponncaMo- a mssmnHux ncra- 
neA M«TOA0M ow^opMiipioimorc npatanouou 

(flOpHOBaiOM). 

Ureteral uncrpywcin ana paaaaw TpyG, co- 
Bfipmuadk cTyncintTyw onpaaicy c Hanpccco- 

MHHMMW KB H60 flC<t>Op MH py *aUHM H KOHMttMIU 

Hta oca onpanKa Bwnoroiena nunHAproaeaa 
DBewoei, -» cmocax onpaaxn - panmMua 
oncpciM, Ha topoax iconea - pajuunuwe 
rrou, ooooatatowneca c oTBepcnwvoi onptBKK. 
Hbctpxmcmt cna<5*«H cncrtMOi novum paoovfl 
xxakocth a otipaaoBaHHue onepcnurMX n nasa- 

MB KlHtJIW [1). 

FuoeJurrenvHOM cmukoh mokjqt noBepxHocnio 
rpyOu h pa6oKMMN KonmaMX npw paSott tto 
ro ratcrpyMcirra jcbhjictcji naooBow enon, 06- 
pasyaxANHC* b pejynnaTe Harpesa pa6o t »eM 
xxakocth a no/iocm BHCTpyMCirra no rcMnc- 
patypw iopoo5pa30BanMB. oh pa6oTarr tohiko 
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ino npcnaapwcittHO HarpcroMy flo rcMnepuypM 
ropjncro Be^opMHpoBaraw mctuum tpytiw. 

Hcaocwtkom^ woro HHcrpyMCHia agnatic* " 
to, <no wtM nonroroBKH k paGore on Tp< oy- 
er sapaxDcs paOoteH xhakoctmd oo/tocth h 

5 DpeAMpHTemHoA pawm mxoahoto kohw 
TpyoM. Ha BMxoflB id Tpyftbi nocnc oicoma* 
Kxa nponecca pawn imcipyMCHT HarpeaacTca 
AO teMneparypu bwuic napooopooBajw* pa6o- 
tieft xuaxocm, *ro BbowBacr onpcncncMHwc 

10 ncyno6cTaa npn jKcanynitiaau Totooct* oGpa- 

60TKK OTBepCntft TaKHM HHCTpyMCHTOM HCBM- 

coica*. 

lien* mo6ptitm* - noBuineime icaiecTBa 
otipaooTKH. 

15 nocTBBJieHnaa n?j* flocrwacTca tcm, ^to h> 
BecTHuft HHcrpyMCHT, coAepxauoiH nonyw on- 
pasKy c Baca^ccHHWMB Ha hcc ne<J>opMHpyio- 

UOCMH 3 J1CM C HTiMH r B CTCHKaX KOTOpOH BMflO/I- 

hchm pajwanvHwe oTBcpcnu, a na Topuax 
ne4>opMHpyiouiHx ijicmchtob. o6pameHHMX ohhh 
k npyroMy, - panHamHbie na3bt. a iaic*e ho- 
to^hhtc pa6o<KH woKocTM on* noaaw ce a 
o6pa30B&HHMe OTBcpcTHUMH h naiaMM KatiaAbi, 



3 05087? 
CH*6*eH CMOHTwpoBainrwM b pacTOwe onpaB- 
km c B03MO)Wfocn.io occBoro nepeMcuKHHH no 
hwm uitokom c nopumcM. Ka HapyttHoft no- 
BcpxHocTH Koroporo BbmojwcHa KOjn>ucBaii npo- 

TOHK8, COCUHHCHHaH C nOJlOCTMO HITOKa R C 5 
O/IHWM M3 pajWam»HMX OTBCpClKM onpaBKH, a 

nonocrb UTTOKa coczmHCHa c hcioihmkom pa6o- 

<ICM KHflKOCTH. B KaMCCTBC KOTODOH RCHOflMO- 

* sana cMajbiBatowaa *o<jucocn>. 

Ha KpTexce noKasatf o6iukh bha npcnnarae* 10 
Moro hh CTpyMCHia , pa3peaJ 

HHcrpyMCHT conepttHT KopnyoonpaBKy 1, no 

OCR OnpaBKR BUnO.THCHO lOUIKHflpineCKOC OT- 

sepcnte c pa3Mcmc HHbiM b hcm nonBtpKHNM 
DjicMCHTOM - nonuM urroKOM 2 c nopuJHCM, 15 
BwnojmeioaiM aaoroio co uitokom. Ha nopro- 
nc BhmomiCHa KontueBa* irporoMxa coenH- 
iieinia* c nonocxMO * nrroKa. B cTCHxax on- 
pan km npcflycMOTpc™ pajofam>m>!e oTBcpcnw 
a jum noOTona cMa30<moii xsuucocth k naaaM 20 
6 ita Topnax jxe<t>opMnpyiouiHX siicmchtob 3. 
UItok, ycranoBUCHHwil c B03MO*cHOCTbio bo3- 
BpaTHo-nociynaTCJibHoro rcjH*ceima b nonociH 
onpaBKR oTHOcmcniHo paxwajiwrMX oTBcpcnrif 
b crcincax, npcneaoBaiejibHo pacnpcBe/wcT no- j$ 

TOK CM33OHH0M JKH0XOCTH K SOIttM OCjttOOTKH. 

Paoxrote 3JicM«mi 3 c yBe/raoowioiuKMHca 
k Bbuony miaMerpaMR nocaaccHbi na awDnuv 
pmcocyxj <qct* onpaBKH, iuiothoc npMxanfe 
jipyr k npyry paoowx 3jicmchtob 11 ynepttaHHe^ 
kx d raxoM coctohhhh ooecneqHBaeTCJi rafiKOH 
4, HaBjnrwBaHmtCHCJi Ha nepejonoio tact* on- 
paBKH. 

Paoory HHcrpyMcnra moxho npocncmnb Ha 
rrpHMcpc oCpaOoncH oiBcpcnw nnaMCTpOM 
70^°^mm npn npoTirrHBaHHH saroxoBKR ipy^ 5 
6m c jptaMerpoM oTBcpcnw 67 mm r tojuhr- 
roh ctchkh 10,5 mm, Maxepaan - hrpkohhbV 
hho6mcbhh ctubb MapxH 3—125. 

Oopaoonca npomBojprrc* Ha BCpnocajimoM 
npecoe Mooemi 11-6350 c ycwiHCM 100 tc. m 
HncTpyMCHT 33Kpcna«cTca b Bepxnc8 rpascp- 
cc npecca, OTBepcme a Tpy6c paaflawT na 
pa3Mcp 7(f°P$a4 c na6opoM pafcwHX 3jicmch- 
tob jl napyMaiMH jBtaMerpaMH oootbctctbchho: 
67.50; 68,75.70.35; 70.55; 70.06 + 70,08 mm. 45 
IlpH o6pa6oTKe itapyKHfcffi jmaMerp Tpy6w yBe- 
jnnHBaercx no 90 mm, ynpyra* ycanxa coctaa- 
jwct 0,47 - 0,52 mm, Bcmroma ynporocHHO- 



ro cnon - 1000 1100 mkm. npM HBR*e- 
hmh HHCTpyMCHTa BHM3 npM no/ixoae K Bcpx- 
HCMy Topuy saroioBKH 5 b uttok nocTynacT 

CMa30MHa» JKHJlKOCTb (M3O10 MHflyCTpMaJIbHOC 

20-30), KOTopa* HanpaBTWiCTCii »iepc3 pajmanv 
Hue OTBepcmn b onpaBKc k panHajTbHMM na- 
3aM Ha lopiiax ncpBoro fle(J)opMHpyiotucro 
3iieMCHTa« IlpH nocncAywmcM abh>icchhh HHcrpy- 

MCHTa BHH3, IlfTOK ncpCMClUaCTCH BBCpX R 

nocnenoBaTe/n>HO pacnp|flcjwici cMasowyw xchat 

KOCTb K flCljKjpMRpyiOUlHM 3JlCMCHTaM. IIpR 05» 

paTHOM xoflc HHcrpyMCHTa unoK BoaapatuaeTCJ 

B KH5KHCC HCXOflHOC nOHOICCHMe, JSfiliSlh H3BJ1C- 

KaeTCn K3 onopHoro cTaxaiu h uhkji noBTopji- 

CTCJI. 

3k OHOMHMC CKHMT 34><t*KT OT H CnO JTB30B aHRR 

npcnnaracMoro HHCTpyMCHTa npn hstotobjichhr 
KoMiuicKTa ACTincH fia annapaT cocTaBJWCT 
50 tnc py6. 3a ctct yMCHbiucHiw npMnycKOB 
np« oKOH«oTejn>HOH o6pa6oncc h aaMCHW on* 
paoHR pacro'OCH oTBcpcnw Ha Ae<{>OpM3UHOH- 
hoc npoTuntBaHHe 6c3 chhthii Merajina, 

OopMyna h3o6pctchhr 

HHcrpyMCHT nns xojioahoA pasoaiR Tpy6, oonep- 
jramHH rnvryw onpasicy- c Haca^KeHHUMM na nu fl©% 
(JyopMHpyromHMM 3jiCMCHTaMH, b cremcax koto- 
poH nbmojmaa* paxznajn>m>ie orBcpcnw, a Ka 
Topuax Ae^opMRpyfonoix 3jicmchtob, oCpatncn- 
hux ooth k ApyroMy - pajDiajikHwe na3W, a 

TEKKC HCnWHHK paSo^cft 3KHHKOCTH fllW ROfl> 

tin ee b oopaoo&aHHMe oraepcriwMH h nasaMH . 
xaHanu, oTHBiawmH iTc n tcm, 
<rro, c tttJitio noBMiiieHHH KwecTBa o6pa6oncH, 

OH CH*6*tH CMOHTHpOBaKHMM B nOJIOCTR OD> 
paBKH C BOSMOXCHOCniO OCCBOTO nepCMCWeHM 

nonuM uitokom c nopuiHCM, Ka HapyncHoft no* 
BcpxHOCTH Koroporo BwnojiHCHa Kom»ucBa^ npo- 

TOTKa, COCUHHCHHiH C TIOJlOCTblO UTTOKa H C 

ohhhm R3 paffHanuarx otbcpcthm, a nonocr* 
urroKa cocAHHCHa c hctomhhkom pa6o«K& WW- 

KOCTM, B KinCCTBC KOTOpOM H CTIO Jib 30 B3 H8 CM3- 

abroajomaji xxukoct*. 

HcTOWfKH HH()>opMaioni. 
nprawrbw bo BHHMaraie npn 3KcncpTH3e 
1. ABTopcKoe CBHflcTcnbCTBo CCCP H* 614862. 

ten* B 21 D 41/02, 13.UJ6 (npoTOTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIP ES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves h on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0. 120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 um. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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